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98iibl3i MKH ^ C 23C -14/34 

MKH F 02B-77/02,04 



Cnoco6 HaHeceHHfl h3hococtohkhx noKpbiruH h noBbiuieHHn AOJiroeeMHOCTH 

ZierajieH. 

HacToamee HsoGpereHHe othochtch k o6jiacTH MexajiJiypraH h MamHHocxpoeHHH, a 
HMCHHO K pa3pa6oTKe cnoco6oB noBbimeHM AOJiroeeHHOcxH h Haj^encHOCTH jxexajiefi 

MaUIHH, B HaCTHOCTH, K HOnaTKaM KOMnpeCCOpOB raSOBblX XypGHH aBHaUHOHHblX 

OTHraxejieii nyxcM HaneceHH^i noKpbixHH Ha MexajuiHHecKHe nosepxHOcxH. 

CaMOJiexbi H Bepxojiexbi c ra30xyp6HHHbiMH j^BHraxeji^MH nacxo 3KcnjiyaTHpyioxc5i 
B ycjioBHHx 3HaHHxenbHOH sanbuieHHOCXH BOSZiyuiHoro noxoKa, a xaK^e bmcokoh 

Bna^CHOCXH MOpCKOH CpeZlbl C arpeCCHBHblMH KOMnOHeHXaMH KOppOSHOHHOH aKXIIBHOCXH. 

TaKHe ycjiOBHoi pa6oxbi npHBo^ax k B03;^ymHo-a6pa3HBHOH 3po3HH h Koppo3HH nexajieH 
aBHajiBHraxejieH, oco6eHHO JionaxoK KOMnpeccopoB. ElpoHcxoziHX H3MeHeHHe 
reoMcrpHHecKHX pa3MepoB jionaxoK, cHHHceHHC 3KcnjTyaxauHOHHbix xapaKxepHCXHK, 
noxepji MOuiHOCXH, yBejiHHCHHe pacxo^a xoruiHBa h 3HaHHxejibHbiH pocx pacxo^OB Ha 
xexHHHCCKoe o6cjiymiBaHHe h peMOHx ABHraxejiefi. IIpHMeHeHHe nbme3amHXHbix 
ycxpoHcxB jxjin npezioxBpamcHHH xaKHx npoueccoB neAOCxaxo^HO 34)(i)eKXHBHO. 

H3HOmeHHbie /lOnaXKH o6bIHHO BOCCXaHaBJIHBaHDXCH nyXCM nOJlHpOBKH KpOMKH 
npO(})HJ15I, HJIM 3aMeH^IOXCH HOBblMM. TaK KaK JlOnaXKH KOMnpeCCOpOB M3rOXaBJlHBaK)X M3 

cnjiaBOB Ha ochobc XHxana hjth BbicoKonerHpoBaHHbix cxajiefi, Koxopsie mmciox BbicoKyK) 



CTOHMOCTb H TpyZIHO 06pa6aTbIBaK)TCH, TO pCMOHT ABHraTenefi CXaHOBHTCH OHCHb 
i^OpOFHM. 

H3BeCTeH CnOC05 HaHeceHHH nOKpblXHH, yCXOHHHBblX K 3p03HH H K0pp03HH 

(naxeHT CIIIA No 49045420 ox 27.02. 1990r., nepecMoxpeHHsm non No Re 34173 ox 
02.02.1993 r. juih Midwest Research Technologies Inc), Koxopbiii onHCMsaex noKpbiXHC, 
cbcxo^mee hs MHO^ecxBa MepeAyKDmnxcH MexaiuiHHecKHX h KepaMHHecKHX cjioes. JXsa 
MaxepHajia, Bbi6paHHbie ajw 3xhx cjioes hmciox zionojiHaiomHe ^pyr Apyra 
xapaKxepHCXHKH conpoxHBJieHH^ H3Hocy - OAHH H3 HKx ruiacTHHeH, a ApyroH xBep^ H 
xpynoK. ripeAnoHXHxenbHO Hcnojib3yiox pa^^HO-nacxoxHoe pacnbuieHHe jum HaHCccHH^i 
noKpbixHH, xaK KaK OHO He Bbi3biBaex HpesMepaoro narpeBa, Koxopbifi Mo^ex 0Ka3axbCH 
HenpHCMjieMbiM jjjul ziexajiH, Ha Koxopyio HaHeceno noKptixHe. 

H3BecxeH xaiOKe cnoco6 oca>imeHHH xohkhx ruienoK CNx c HMnjianxauHeH hohob 
a30xa H3 njia3Mbi (OaxeHX CIIIA No 5580429 ox 03.12.1996 r. juiz CeBepo-BocxoHHoro 
YKHBepcHxexa). B HeM onHcan BaKyyMHbm nyroBOH hcxotohk c chcxcmoh njiasMCHHo- 
HOHHOH HMiuiaHxauHH Jim HaneceHH^ xohkhx noKpbixHH Ha nozmo^cKH. KaK Kaxo^Hbie, 
xaK H anoziHbie BaKyyMHbie ^yroBbie hcxohhhkh (CAVAD) Hcnonb3yK)xc5i jum co3/iaHHH 
ruiasMbi xBep^bix MaxepHajiOB Kaxozta hjih anojxa b Kaxo^oH hjih aHOOToft Ayre, 
cooxsexcxseHHo. ra3bi, HanpHMep, Bo;iopo>[i hjih a30x Moryx HaxoAHXbc^i b ruiCHKax 
nyxcM co3;iaHHJi 4)ohoboh luiasMbi (njia3Mbi 3aAHero njiana) Tpe6yeMoro ra3a c 

HCn0JIb30BaHHeM 3HeprHH RF, XepMOHOHHOM 3MHCCHH HJIH HOCnCZiyiOmeH HOHH3aUHH 

rasa, npoxo^iHiuero qepes jxyry hjih BOKpyr cy6cxpaxa. IlpHMeH^ioxcH BbicoKHe 
oxpHuaxcjibHbie HMnyjibCbi jxn^i HSBJieneHH^ hohob h o6ecneHeHHH hx neoSxoAHMOH 
3HeprHeH npn o6pa30BaHHH xohkoh iuichkh c uejibio nojiyneHH^ xpe6yeMoro noKpbiXH^ c 
nepeMeHHbiM cooxHomeHHCM yrjiepoA/a30x. 

H3BecxeH xaK>Ke cnoco6 (HaxeHx PO J^fo 2062818 BH JSTslS ox 27.06.96) HaaeceHHH 
Mexajijioco/iep>KamHx noKpbixHH Ha KpynHopasMepHbie nozLno>KKH b BaKyyMe, 
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BKJUonaiomHH ohhctky hoajio^kh nyMKOM hohob HHcpTHoro rasa h HaHeceHHC 
MeTajiJiocoxiep>Kamero noKptiTHH Ha noziJio>KKy KaxoAHbiM pacnbiJieHHCM b paspa^e 
HHCpTHoro rasa npH oflHOBpeMeHHOH 6oM6ap;inpoBKe noAJio>KKH nyMKOM hohob 
HHepTHoro rasa, KOToptiH 4)opMMpyeTC5i ycKopHxejiCM c saMKHyxtiM jjptvL^OM 
3JieKTpoHOB H 3HeprHH HOHOB HHcpTHoro rasa 50-150 3B, KOTopwH HBJi^ieTCH HaH6oJiee 
6JTH3KHM no TexHHHecKOH cyiUHOCTH K npcOTOJiaraeMOMy HSoSpexcHHio. 

OAHaKO, naxeHTbi CllIA No 4904542, 5580429 h naxcHT PO No 2062818 ne 
paccMaxpHBaiox Bonpocbi AOJiroBeMHCcxH h hshococxohkocxh Aexajieft, h ocoGchho 
noBCpXHOcxH jTonaxoK aBHauHOHHbix ziBHraxejieH, k KoxopbiM npezi-baBnHexcH 
onpe^ejienHbiH komiuickc pasjiHHHbix xpe6oBaHHH no h3hococxohkocxh, Koppo3HOHHOH 

CXOHKOCXH, COXpaHCHHIO ypOBH^ MeXaHHHCCKHX, H 0C06eHH0 yCXaJIOCXHblX CBOHCXB. 

Cjie^oBaxenbHO, cymecxsyex Heo6xo;^HMOCxb noBbiuienHK 3po3HOHHOH h KopposHOHHOH 
cxoiiKocxH H, cjiCAOBaxenbHO, na/ie^HOCXH h AOJiroBCHHOCXH Aexajien pasjiHHHbix MauiHH, 
npH6opoB H o6opywBaHHH h, oco6eHHO, JionaxoK KOMnpeccopoB ra30xyp6HHHbix 
OTHxaxejieH, c HcnojibsoBaHHCM BaKyyMHO-ojiasMeHHbix xexHonoFHH h hohhoh 
HMnJianxauHH. 

UfiJihK) AaHHoro H3o6pexeHHH HBJDiexcH coszianHe xaKoro cnoco6a HaneceHHH 
noKpbiXHH Ha MexajuiHHecKHe noBepxHOcxH, b nacxHOCXH na jxexaJiH napoBbix h rasoBbix 
xyp6HH, a eme 6ojiee KOHKpexHO - na jionaxKH KOMnpeccopa aBHaunoHHoro HBHraxena, 
KOXopbiH o6ecneHHBaji 6bi noBbimeHHoe conpoxHBJieHHe 3po3HH, Koppo3HH h coxpaHHJi 
/lOCxaxoHHbiH ypoBCHb MexaHHMecKHx CBOHCXB, a xoHHee ycxaJTOCxH. 

Eme OAHOH ucjibk) HBJi^iexcH BOccxaHOBJieHwe pasMcpos ^exajien, noBpoK^eHHbix 
3po3HeH HJiH KopposHCH, B KacxHOCxH npo4)HJiH jiooaxKH KOMHpeccopa aBHa^BHraxejiH m 

HCXOAHOH reOMCXpHHeCKOH 4)OpMbI H KaHCCXBa nOBCpXHOCXH. 

riocxaBJieHHaji uejib Aocxwraexc^i xcm, mxo naHOCHXCH MHorocjioHHoe noKpbixne, 
npeHMymecxBCHHO nexbipexcjiOHHoe npw onpciiejieHHOM cooxHOUieHHH xoJimHHbi h 
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cocxaBa MHKpocjioeB, HaneceHHe noKps™ npoH3BOflHT HOHHo-imasMCHKBiM 
oca^cHHCM, ynoMHHyroe noKptiXHe coctoht h3 nepBoro MHKpocjioH (noflMHKpoc;io« H3 
CKaHflPui, Hrrp™ h;ih pejiKoseuen^n^v, u^rannoB - jiaHxaHa h iiaHTaHOHfloa) h 

MHOKeCTBa MHKpOCilOeB, KaJKflBIH H3 KOTOpSIX COCTOHT H3 MCTaJIJIOB rp. IVA-VIA 

nepHO^^HHecKOH CHCTeMBK Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W,) h.h hx cmiaBOB, TBep;,Bix 
pacTBopoB aneMCHTOB BHC^ipeHH^ B 3THX MeTa;uiax (yrjiepofla, asoTa, 6opa) h hx 

HHTpH^OB, Kap6HIlOB WIU 5opH«OB, npHHCM O^IHH HilH HeCKO^BKO H3 3THX MHKpOCnOCB 

6Lum noziBeprnyTH HMiuiaHrauHH BBicoKoaaepreTHHecKHX HeMeTajuinnecKHx hohob 
( aproHa, asoTa, yrjiepoiia, 6opa). 

Uoa TepMHHOM MHKpoCJIOH B ;iaHH0H aaJIBKC nOflpasyMCBaeTCH CJIOH HHCTOro 

MeTaiiiia, h;ih MHoroKOMnoHenTHoro cimaBa, hjih coeiinneHH^ MCTann-neMcrann, 
HaHeceHHBiH c noMombio hohob hjih HefhpajiBHBix nacTHu b cpeae nozpcofl^mero 
HHepTHoro ra3a h;ih peaKunoHHoro HenHepTHoro raaa, TaKHx KaK a30T, MCTan, aueTHiieH, 
OT5opaH, cooTBCTCTBeHHO c Tpe5yeMOH TOJimnnoH, npeHMymecTBCHHo 0,1-10 mk. 

MHKpOCilOH MO,KeT 5bitB iWiCKpeTHBIM CJlOeu, OTJlHHaiOmHMC^ OT npHMBiKaiomero 

ocHOBHoro MaTepnajia ;ieTa^H, h;ih ^ipyroro panee HaHeceHHoro MHKpocnon, hjih mo^ct 

COCTaBJIXTB C HHMH HCKOTOpyiO CMCCB. Ka>iaiBIH MHKpOCJIOH MO^eT npeziCTaBnaTB CO60H 
HHCTBIH MeTaJUI, HHH CMCCB MCTajIJIOB. eC^H npH OCa>KaeHHH aKTHBHpOBaHBI 

OOTOBpcMCHHo HecKo;iLKo KaTOflOB. Mho^kcctbo MHKpociiocB noii6HpaeTca nyrcM 
HanycKa b paGonyio Kawepy cooTBCTCTByiomeH rasoBOH aTMoc(J,epBi h aKTHBauHH 
cooTBCTCTByiomnx KaTo;ioB. Cnoco6 HaHCceaHH noKpBiXHH no3Bon^eT BBi6HpaTB 
Ko^cTBO H nop«flOK Hepe;iOBaHH>i Heo6xoflHMBrx cjiocb h hx noHHyio HMrniaHTauHio b 

3aBHCHMOCTH OT KOKKpCTHBIX Tpe60BaHHH, KOTOpBIC oGyCilOBneHBI pa60HHMH 

xapaKTcpHCTHKaMH ^cTajiH H H3;ie;iH. b ucjiom. HanpHMcp, ;i;i. ;,onaTOK 
HanpaB;iHK.mero annapaTa KOMnpeccopoB aBHaiiBHraTejien Ba>KHo hmctb BBicoKyn) 

TBCp/lOCTB H H3HOCOCTOHKOCTB HOBCpXHOCTH, npH 3T0M yCTajIOCTHB.e XapaKTepHCTHKH 



OCHOBHOrO CrUiaBa He HBJDIIOTCa JIHMHTHpytOlUHM (i)aKTopoM, xaK KaK jionaTKH He 
HcnbiTbieaioT Gojiliuhx ycxajiocTHbix narpysoK. Pa6oMHe jiopaxKH, HanpoxHB ohchl 
HyBCTBHxejibHbi K coxpaHeHHio ypoBHa ycxajiocxHbix xapaKxepHCXHK, xaK KaK ohh 
noABepraioxc^ 3HaHHxejibHbiM nepeMCHHbiM HanpH>KeHH^M. noaxoMy noKpwxHH jjsm 
HanpaBJiaiomHX h pa6oHHX jionaxoK Moryx HMexb pasjiHHHyio xojimHny h KOJiHHecxBo 
cjioeB. 

3aHBJDjeMbiH cnoco6 npe^ycMaxpHBaex HaHecenHe KaK MHHHMyM xpex hjih 
nexbipex (^yHKUHOHaJibHbix MHKpocjioa: 

1- a^iresHORHbiH MracpocjiOH, oSecneHHBaiomHH npoHHyio CBH3b noKpbixHii c 
noBepxHOCxbK) ;iexajiH hjih mhkpocjiocb MCKny co6oh HanocHxc^ h3 Kaxo^a, cocxonmero 
H3 cKaH^Hii, HxxpHH HJIH peflKOSCMejibHoro McxajiJia B HeHxpajTbHOM ra3e h hmccx 
o6biHHO xoniAHHy 0,02-0, 8mk.; 

2- x[eMn4)HpyiomHH h koppo3hohhocxohkhh MHKpocnoH, oGecncHHBaex 
pcjiaKcaumo HanpH^CHHH MC^y XBepnbiMH cjiohmh, BOSHHKaiomHe npn 3po3HOHHOM 

BOSflefiCXBHH H CIUIOUIHOCXb OX npOHHKHOBCHHH K0ppO3H0HHO-aKXHBHbIX CpCjOt H 

npeACxaBJiHex co6oh ojxmi h3 nepexoiiHbix MexajuiOB FVA-VIA rpynn hjih cnJiaBbi 
saMcmeHHH Ha ochobc 3XHX MexajuiOB, oca^aexcH b axMOC(|)epe HefixpajibHoro rasa h 
HMcex xonmHHy nop^AKa 0,02-5 mk; 

3- apMHpyiomHH cnoH, KOxopbiH o6ecneHHBaex njiaBHbiH nepexozi k 
BbicoKoxsepAOMy cuoio h cocxohx, b ochobhom, h3 xBcpzibix pacxBopoB BHejipeHHii asoxa, 
6opa, ypjiepo^a na 6a3e nepexoflHbix MexaJUiOB Bxoporo cjioh, oca>K;iaexc« b axMOC(^epe 
peaKUHOHHoro rasa (cooxBexcxBeHHO asoxa, hjih ;xH6opaHa, hhh Mcxana npn 
napuHajibHOM ^aBJicKHH 0,05-5x1 0'^ria) h hmccx xojiuiHHy 0,04-10 mk; 

4- H3HOCOCXOHKHH, BbicoKoxBepj^biH MHKpocnoH, o6ecneHHBaK)mHH conpoxHBJieHHe 
a6pa3HBHbiM HacxHuaM npn 3po3HH, cocxohx h3 (^a3 BnezipeHH^i xnna HHxpH/ioB, 6opHiXOB, 

Kap6HZIOB HJIH HX CJIO>KHbIX COCZlHHeHHH Ha OCHOBC 3TViX >Ke ncpCXOZlHblX MCXaJTJIOB, 



oca>KaaeTC>i b amoc^epe cooTBercTByiomHx peaKUHOHHSix rasoe npn napuHa^sHOM 
aaBjieHHH 0, 1-5x10'' Oa h hmcct TOJimnny 0,1-12,5mk. 

Oca^KflCHHe Ka>Kaoro h3 yKa3aHHBix Bsiuie 4)yHKUHOHa;iBHsix c^ioeB o6eneHHBaeTCH 
HSMeHCHHCM napuHa^sHoro ;,aB.eHH., cocraBa raaa h BpeMCHCM oca^KaeHH^ b saiiaHHsix 
ycnos^x. npHMep MHKpoctpyKTypBi 3a«Bn.eMoro MHoroc;iOHHoro noKps™ aa 
iionaxKe KOMnpeccopa aBHa^BHrare;!;, h3 THxaHOBoro ciuiaBa npHBezicH Ha pnc. 1 . 

O^HOBpeMCHHo npoBoziHTCH HOHHa« HMm.aHTayp« o;,Horo h;ih HecKo^sKHx 
MHKpocoeB HCMexa^i^HHecKHMH axoMaMH- aproHOM, a30TOM, yr^epo;,oM h.h 6opoM, 
npHHCM, n^nnanraum ^ony^a ocymecxB^i^xBc. Henocpe;,cxBeHHo b KaMcpe hohho- 
n^a3MeHHOH ycxaHOBKH o;,HOBpeMeHHo c npoueccoM oca>KaeHH« c.o.. PlMn;iaHxauHK> 
npoBo^Wx HOHaMH c 3HeprHeH 5x10^-1x10^ aB h ;;o3oh o6nyHeHH. ( 4,;noeHCBi) 

5xlO'^-lxlO'«HOH/CM^ 

3HeprHH HMimaaxHpyeMBix hohob sHanHxeiiBHO Bsime anepmH hohob, o6pa3yeMsix 
npH HaHeccHHH noKpi.™ b KaMepe HOHHO-nna3MeHHOH ycxanoBKH. 3xh hohbi r;iy6oKo 
npoHHKaiox B KpHcxa^HHecKyK) pemexKy oca>,«aeMBix Mexa;i;xoB h^h 4)a3 BHezipeHK., 

BSI3BIBaK>X H3MeHeHHe KOH«empa«HH a^ICMeHXOB BHC^^PCHH., oSpasOBaHHC XBCpZ^BIX 

pacxBopoB, CBepxcTpyKiypHBix, HecxexHOMe-rpHHecKHx coe;^HHeHHH h H3MeHeHHe 
cyGMHKpoc^yKxypBi h Hanp^oro cocxohhh. MHKpocioeB, noBBimaK)x a;,re3HOHHyK, 

npOHHOCXB H COnpOXHBnCHHe MHOroCJIOHHOro nOKpB™ 3p03HOHHOMy H3HOCy. npH 

HOHHOH HMimaHxayHH Moryx B03HHKaxB MecxHBie nHKH BBicoKHx xeMnepaxyp h 
MrHOBeHHoe ox.a>^eHHe sxhx ynacxKOB noBepxHocxH, hxo xaK^e npHBOiXHX k 
noBBxuxeHHK, npoHHocxHBOc H TpH6o;iorHHecKHx cBoficxB oca;^eHHB« MHKpoc;ioeB, 
no;,BeprHyxBix uunnanramu. UpuMcp ^paruenro. penxreHOBCKHX iZH4)paKxorpaMM, 
no^iyneKHBix noc;Te HaaeceHH. hokpbixhh c pa3™HHBiMH BH^aMH HMn^anxauHH b 
KaMeHpe HOHHO-nnasweHHOH ycxaHOBKn npHBe;ieH Ha pHc.2. 
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JJjisi yMCHbineHHi! pHCKa neperpeBa hjih Kopo6jieHH)i ^lexajiH npH hohho- 

rUTaSMCHHOM OCa^CHHM nOKpblTHH H HOHHOH HMFUiaHTaUHH, 0C06eHH0 JTOnaTOK 

KOMnpeccopoB aBHaABHraxejieH, Heo6xoflHMO HcnojibsoBaxb hctohhhk 
BbicoK03HepreTHHecKHX nyjibCHpyiomHX hohob. Hohm, nojiyneHMbie b xaKOM hcxohhhkc 
HMCiox sHeprmo AOCxaxoHHO BbicoKyio oth HMruiaHxauHH b KpHCxajuiHHecKyK) peuiexKy 
ocancaaeMOH (J)a3bi, a xaK>Ke z^jih co3ZiaHHH BbicoKonpOHHbix coewHeHHfl. OAHopeMeHHo 
MFHOBeHHoe oxJia>icaeHHe nocjie HMnyjibca npezioxspamaex neperpes ochobhofo 
MaxepHajia AcxajiH, conpoBoziaexcH pesKHM oxnayKjieunQM oGjiynaeMoro ynacxKa 
noBepxHOCXH, Bbobisaex HSMejibMCHHe cy6cxpyKxypbi, o6pa30BaHHe 

HaHOKpHcxajuiHHecKHX HJIH aMop(|)H3HpoBaHHbix cxpyKxyp MHKpOCJlOeB. 

HOHHail HMIUiaHXaUHJI yBeJIHHHSaeX ne XOJIbKO COnpOXHBJICHHe 3p03HH h Koppo3HH, 

HO xaK^e noBbimaex ycxanocxHyio npoHHocxb ^lexajiefi, oco5eHHO npn 6oJibmHx uHKJiax 
HarpyMCCHH^, x.e. b ycjTOBHHX MHorouHKjiOBOH ycxanocxH. 3xo oG-bHCHHexcH 

B03HHKH0BeHHeM C^MaiOIUHX HanpH^CHHH Ha Me>K(^a3HbIX rpaHHUaX H yCXOHHHBblX 

Ae4)eKX0B cxpyKxypbi, CBH3aHHbix c o6pa30BaHHeM BbicoKOflHcnepHbix npeuHHHxaxoB- 
^peflBbI^^eJTeHHH MHoroKOMnoHCHXHbix coeOTHCHHH nepeMeHHOH BaJienxHOCXH MexajuioB 
c HeMexajuiaMH. 

B xo >Ke Bpeun xaKne cuo^bie npoueccbi oca^cHH^ MHorocjioHHoro noKpbixH^ h 
HOHHoii HMiuiaHxauEHH Moryx HaBOAHXb noBbimeHHbie BHyxpenHHC Hanp^^enHH b 
noBepxHOCXHbix cjtohx ^exajicH. Jlsm hx 6onee 6jiaronpHHXHoro pacnpe;xejieHH5i 
Heo6xoflHMO HenocpeACXBCHHO nocjie OKOHnanHH npouecca HaneceHH^ noKpwxHH 
npoBOAHXb /xonojTHHxejibHyio o5pa6oxKy. Hocne Bbirpy3KH ;xexajieH h3 hohho- 
njiasMCHHOH ycxaHOBKH ROJiyKHa npoBO^HXbCH BH6poo5pa6oxKa MHKpomapHKaMH. 

TaKHM o6pa30M, 3aHBJiHeMbiH cnoco6 BKJuoMaex b ce6H cjicAyiomHe npoueccbi: 

1. noziroxoBKa noBepxHOCXH nojx HOHHO-njia3MeHHoe oca>KAeHHe. 

2. VcxaHOBKa KaxozioB h3 oca>KixaeMbix MexajiJlOB hjih cnjiaBOB. 
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3. noMemeHHe j^erancn hjih noflnoKCK b KaMepy HOHHO-ruiasMeHHOH yctbhobkh, 
oGopyaoBaHHOH hohhi,im HMaaaHTopoM. 

4. HoHHaa OHHCTKa noBepxHocxH 

5. HoHHo-nnasMCHHoe naHeceHHe MHoroc^ioimBix noKpBixHH c noAaep>KaHHeM 
Heo6xoflHMBix cocxaBa h mBncm^ rasoBBix a-moc^cp BHyipn ycxaHOBKH. 

6. HoHHaH HMn^iaHTauHH o^^Horo hhh hcckojibkhx cjiocb b npouecce hx 

^OpMHpOBaHHa HJIH HOCJie HaHeceHHH nOKpblTHfl. 

7. OxjiajK^cHHe h BbirpysKa ^terajieft. 

8. BH5poo6pa6oTKa MHKpomapHKaMH no aaaanHOMy pe>KHMy. 

nOOTHCH K pHCyHKaM B sa^BKy 

Phc. 1 MHKpocipyKiypa H3HococTOHKoro noKpi.™ Ha jionaxKe aBHaflBHrareiiii h3 
cnnaBa na ochobc THxana, x500x2. 

Phc. 2 OparMenxBi peHxrenoBCKHX OT^paxxorpaMM noKpBixHH c pasjiHHHBiMH 

BimaMH HMIUiaHTaiXHH. 

Phc. 3. PeayjiBxaxBi HccjieaoBanHa MHorocjiOHHoro noKpBixHH Mexo^oM 
cncKxpocKonHH o6paxHoro Pe3ep4»opflOBCKoro pacceaHHH. 

Phc. 4. CpaBHHxejiBHBie aposHOHHBie HcnBixaHH« jionaxoK KOMnpeccopa FTfl no 
ynocy MaccBi. 

5. CpaBHHxe;iBHBie aposHOHHBie HcnBixaHHa jionaxoK KOMnpeccopa FTR no nsnocy 

XOpflBI. 

Phc. 6. PesyjiBxaxBi ycxajiocxHBix HcnBixanHH o6pa3uoB h jionaxoK KownpeccopoB c 

nOKpBIXHflMH H 5e3 nOKpBIXHH. 

Phc. 7, 7a XapaKxep H3H0ca nonaxoK c noKpBixHHMH h 6e3 noKpsiTHH nocjie 
HaxypHBix 3P03H0HHBIX HcnBixaHHH Ha aBHaflBHraxejie. 
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ripHiviepbi KOHKpeTHoro BbinojiHCHHH 3aHBJiHeivioro cnoco6a. 

Ha npaKTHKC, HOHHO-njiasMCHHoe ocaKACHHe MexajinHnecKHX hohob c 
cooTBexcTByiomero MexajuiMHecKoro Kaxo^a b cpez^e HHcpxHoro rasa, HanpHMep, b 
aTMOC(i>epe aproHa, hjih jum oca^eHPDi HHxpHzia MCxajiJia a axMOc4)epe asoxa, 
ocymecxBJiHexc^ no o6mHM npHHU.HnaM HOHHO-ruiasMeHHoro oca^eHHH b KaMepe 
HHSKoro /laBJieHHH c rop^HHM KaxoAOM, HMeiomeH SHaHHxejibHyK) pa3HHiiy noxcHUHajiOB 
MC^y ropHHHM Kaxo/^OM H aHOWM, KOxoptiM HBJiHexcH iiexajib. 

IlpHMepbi noKpbixHH, nepeHHcneHHbie b Ta6nHU[e 1, 6buiH npHroxoBJiCHbi 
cjie^^yioiuHM o6pa30M. HoHHO-ruiasMeHHoe oca^CHHe h HMiuiaHxauH^ npoBO^HJiHCb b 
ycxanoBKC xnna HHB-6.6, o6opywBaHHOH wnojiHHxejibHo hcxohhhkom hohhoh 
HMnnanxauHH xHna «nyjibcap», CHa5HceHHOH onxHHecKHMH nHpoMCxpaMH bmcokoh 

XOHHOCXH H CHCXCMaMH fl03HpOBaHHOH HOZiaHH HCHXpaJlbHblX H peaKI^HOHHblX rasoB b 

KaMepy HOHHO-njiasMCHHoro oca^ig^eHHH h b HMiuiaHxop. 

THxaHOBbie,njiH cxajibHbie, hjih HsroxoBJieHHbie H3 cnnaBa na HHKejieBOH ocnoBe 
jionaxKH KOMnpeccopoB aBHaixHOHHbix ABHraxejien 6buiH cHanajia o6pa6oxaHbi hohhoh 
miasMOH aproHa npn AaBJienHH (0,1 - 10)xlO"^ ELa h pasHHuefi noxeHUHajlOB no 1500 
BOJibx MC^y xHxaHOBbiM Kaxo^iOM H nonaxKaMH , zuih oHHmeHH^ noBepxHocxH jionaxoK 
ox xBcpj^bix, :acH^tKHx HJIH norjiomcKHbix rasoBbix npHMeceft. 

PaccMOxpHM no^^po5Hee 17 Bapnanx HaneceKHJi noKpsixna. Ilocjie hoafoxobkh 
noBepxHOcxH nyxeivr a6pa3HBHo-^HZiKOCXHOH o6pa6oxKH, npoMbiBKH h cyuiKH, jionaxKH 
H3 cnjiaBa xnna BT6 noMemajiHCb b KaMepy HOHHO-njiasMeHHOH ycxanoBKH h 
noABeprajiHCb hohhoh ohhcxkc b nnepxHOM rase, saxeM npOBO/iHJiocb ocaHCACHHC 
MHorocjiOHHoro noKpsrrHH, HaHHHan co cKaHAHH. 



11 



noiiMHKpocjioH cKaHflHH TOJiiuHHOH 0,3 - 0,5 MHKpoH 5bui ocajicaeH Ha 
noBepxHocTB jionaxoK noa msneHneM aproHa (0,1 - l,0)xlO-' Ha, npH tokc HarpeBa 
cKaHflHeBoro Kaxo^a 10 -200 aMnep juifi o6ecneHeHH« xeMnepaiypbi 200 - 400 rpaz^ycoB 
UejiscHii H pa3HHqe noTCHUHajioB 700 - 1000 bojibt Me>K;iy jionaxKaMH h CKaH^HCBLiM 
KaxoflOM. B 3XOX pa3 XHxaHOBbiH Kaxofl H uHpKOHHCBMH Kaxoflbi He HarpcBajiHCB. 3xa 
cxaOTH3aHHJianpHMepHo2 MHHyxw, h JionaxKH BpamajiHcs co CKopocxLio npHMepno 2,5 
06/MHH. THxaHOBBiH MHKpocjioH xojimHHOH 2 MK 6sm 3axeM HaneceH nyrcM 
ae3aKXHBa^HH CKaHOTCBoro Kaxo^a b pesyjiBxaxe BbiKJnOHeHiw ero HCXOHHHKa xoKa h 
HarpeBa XHxaHOBoro Kaxoaa nyxcM npHJio^KCHHa xoKa 20 - 200 aMnep h pasHHUM 
noxeHUHaiioB 100 - 800 BOJIBT Me)w aHOflOM h ;ionaxKaMH b axMoc4,epe aprona. B 
xeneHHe 3xoh cxaziHH flocxHrajiacb xemnepaxypa xaxoiia ao 700 rpaaycoB qejibciM. 
3axeM npoBOiiHjiocb ocajimeHHe xnxaHa xojimHHOH 1-2 mk b asoxHog axMoc4)epe, 
Koxopaa HanycKajiacb b paGo^yio KaMepy npH napuHajibHOM naBJieHHH nocjieanero (0,5- 
2,0)xl0-' na. 3axeM ^aBjieHHe noBBimajiocb ao (3,0-6,0)xW' Ua h (t)opMHpoBajic? 
MHKPOCJIOH HHxpH^a XHxaHa xoJimHHOH npHMepHo 4mk. TeMnepaxypa jionaxoK 
noOTep>KHBajiacB b HHxepBajie 480-550°C jum npezioxBpameHHH KaicHx-jiHSo 4,a30Bbix 
H3MeHeHHH B JionaxKax. THxanoBbm Kaxoii 6bui iie3aKXHBHpoBaH, a uhprohhcbbih 
Kaxofl Harpex ao xoh >Ke xeMnepaxypbi c xoh jkc njioxHocxbio xoKa h pasHHuefi 
noxcHUHanoB, hto h b npeflinecxByiomeH cxa^HH oca>KneHiw xHxana. Hpn HaHecenHH 
cjioeB HHxpHfla THxana h KHxpnaa umpkohhii npoBOZiHjiacb HOHnaa HMiuiaaxauHa asoxoM. 
BbimenepeHHCJieHHBie cxaziHH ocaacacHHa 6buiH noBXopeHBi b xoii >Ke 
nocjiewBaxejiBHocxH necKOJibKo pas njisi nojiyneHM saaaHHOH tojhuhhw noKpbixHa. 

B ajibxepHaxHBHbix Bapnanxax onHcanHbie cxaflHH oca>KAeHH>i xHxaaa h UHpKCHHa 
Moryx 6bixb noBxopeabi, saMeneHbi hjih noMeH>iHbi MccxaMH na cxa^HH HOHHoro 
oca>KaeHHH nnxpHaa xHxaHa h (hjih) KHxpnaa uhpkohhh, BbinojiHeHHbie b aTMOc4)epe 
a30xa. HepeiioBaHHe pa3jiHHHbix mhrpocjiocb o5ecneHHBaexcH nooHepesHbiM 
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HarpeBaHHCM XHTaHOBoro hjih UHpKOHneBoro KaroflOB b aTMOc4)epe aproHa h/ih asora, 

HJIH OflHOBpCMeHHOH aKTHBaUHefi THXaHOBOrO H UMpKOHHCBOrO KaXOflOB. HsMeHCHHe 

cocraBa paajiHHHbix cjiocb oflHoro h3 BapHaHxoB HccjieaoBaHHoro noKptixtw, 
nojiyHCHHoro no saaBJweMOMy cnoco6y, nojiyneHHoe mcxoaom o6paxHoro 
Pe3ep(})opziOBCKoro pacceaniM npHBeaeHo Ha pHC.3. ^cho, hxo xpe6yeMan. o6inaH 
xojimHHa noKpbixjM Mo>Kex 6brrB nonyMena ejiaroaapa MHOJKecxBy mhkpocjiocb, CKaJKCM, 
npeflnoHXHxejibHO, 3-20. 

B npeanoHXHxejibHbix BapHanxax, KajKHbift hjih HCKOxopbie h3 MHKpocjioeB 
noKpbixHa Ha pasjiHHHbix cxaflHHx ero HaneceHHa no^Bepraiox BosaeftcxBHio 
BbicoK03HeprexHHecKoro noxoKa hohob aproaa, hjih aaoxa, hjih yrjiepozia, hjih 6opa 
nyxeM KOHxpojw axMoccJjepbi h aKXHBauHH pasjiHHHbix KaxoaoB, npn 3xom pasHHua 
noxenuHajiOB Me^y 3JieKxpoflOM hohhofo HMnjianxopa h jionaxxaMH cocxaBjiaex 10-50 

KHJIOBOJIbX. 

HoHHbie HMiuianxopbi hsbccxhw b aaHHOH oQjiacxH npoHSBOiicxBa. B HameM 
cjiynae, HOHHbiii HMiuianxop xnna «nyjibcap» o6ecneHHBaexcH flyroft hhskofo aaBJieHH^ 
MejKsy 3KpaHHpoBaHHbiM KaxoflHbiM iMXHOM H pacuiHpeHHOH anoiiHOH MacxbK) paspaaa. 
JSyra Bbipa6axbiBaex xok HeMerajuiHHecKHx hohob aprona hjih peaKunoHHOH raaoBOH 
cpeflbi, BnpbiCKHBaeMOH b HMiuianxop c coaaaHHOH smhcchohhoh noBepxnocxH anoflHOH 
luiasMbi. Smhccha hohob Kaxo^a HMnjianxopa HesHannxejibHa, x.k. Karoa ne HarpcBaexca. 
Ranee, SKpannpoBaHHe KaxoOToro naxna npefloxBpamaex ero BsaHMOfleficxBHe c anoiiHOH 
njiasMOH H cHH5Kaex aarpasHeHHe rasopaspajHOH njiasMbi MexajuiHiecKHMH HonaMH. 
no3XOMy xoJibKO HOHbi ^lyroBOH anoflHOH njiasMbi Bxoflax b onxHHecKyio CHCxeiviy, 
Koxopaa oGpasyex nynoK BbicoK03HeprexHHecKHx hohob. EDiasMa co.aep)KHX Menee 0,1 % 
MexajiJiHHecKHX hohob. 

B npouecce, cooxBexcxByiomeM iiaHHOMy H3o6pexeHHK), Hcnojib30BajiHCb 
cjieayiomHe napaiwexpbi: 




VcKopHiomee HanpH>KeHMe 
ToK HOHHoro nyHKa: b HMnyjisce 

cpeziHHH 
nonepcHHoe cencHHe ny^Ka: 

Jl JIHTCJIBHOCTb HMnyjibca 
HacTora noBTopeniia 

THnbl HOHOB - HOHbl XI^ 
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AO 50 kV 
1 A 
50 mA 

lUHpoKHH nynoK 150 cm* 

KOHBeprCHTHblH nyMOK 5 CM~ 

1x10 ccKynn 
• 1-50 ccK"^ 

eCKH aKTHBHblX HJIH HHCpTHbDC rasOB. 



riyHOK HOHOB asoxa, yrjiepozia hjih aproHa, HCxo^mMH ox HcnycKaK>mero 
3neKxpofla, ycKopaexcH nepes ycKopniomHH ajiCKxpo^ h Bbixo^HOH ajicKxpo^, Hxo6bi 
nonepCMeHHO oce;iaxb, KaK axo xpe6yexcH, Ha oxziejibHbie mhkpocjioh oca/KAaeMoro 

nOKpblXHJI. 

Ta6jiHUia 1 aaex cxpyKxypHbift nopH^OK MHKpocjioeB h cocxaB o6pa3uoB 
noKpbixbix flexajieii b cooxBexcxBHH c ^aHHbiM H3o6pexeHHeM. 



Ta6jiHixa 1. 



No o6pa3ua 


ocxas 


MaxepHaji 


KoJIHHeCXBO 


06inaH 


Maxepnaji h 




exajiH 




MHKpOCJlOeB 


xojiuuHHa 


nop^zioK 








B 


nOKpblXH^ 


HaHeceHHH 








nOKpblXHH 


(MHKpOH) 




1 


Cxajib 


8 


24-30 


Ti,Zr,TiN,ZrN 




14 





Hep)KaBeK>mafl 








2 


CruiaB THTana 


8 


16-20 


Ti,Zr,TiN,ZrN 


3 


CnjiaB THTaHa 


8 


20-22 


Ti,Zr,TiN,ZrN 


4 


Cnjiae na ocHoae 

HHKeHH 


6 


12-15 


Ti,Zr,Mo,TiN, 
ZrN 


5 


CruiaB Ha ocHOse 

HHKeJIH 


12 


15-18 


Ti,Zr,TiN,ZrN 


6 


Ciuias THxana 


4 


8-12 


Ti,TiN,Zr, ZrN 


7 


CruiaB Ha ochobc 

HHKeJIH 


4 


8-12 


Ti,Zr,TiN, 
ZrN,B 


8 


Cxajib 

Hepacaseromaa 


4 


6-10 


Ti,Zr,ZrN 
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9 


j Cnjiae XHxaHa 


8 


12-16 


1 Sc,Ti,Zr,TiN, 
Zr, ZrN.+Ar,Sc, 
ZrN+Ar 


10 


1 V-/ 1 cUio 

1 McpjKaBeiomaH 


8 


10-12 


Sc,Ti,Zr,TiN,+N 
,ZrN+N 


11 


1 CnjiaB THTana 


8 


6-8 


Ti,TiN,ZrN, 
+Ar 


12 


HHCTpyMCHTa- 


3 


3-5 


WC,Ti,TiC, 



13 



14 



15 



16 



17 



JibHaa cxajit 



Cnjiae HHKejia 



I CnjiaB THTaaa 



I Cnjiae HHKCJia 



I Cruiaa THxaHa 



Cnjias Ti-6A1-4V 



12 



20 



36 



16 



ZrC 



4-6 



! Y,Ti,TiN+Ar 



14-18 



I Sc,Ti, TiN,+N, I 
I Ti,+N,Zr,TiN,Zr 

l+N 



18-22 



I P3M,Zr,ZrN,+ 
|Ar,Zr,ZrN,+Ar, 
I Ti,TiN+Ar 



18-22 



I Sc,Ti, TiN,+N, 
|Zr, ZrN,Ti, 
I TiN,+N 
I Ti,TiN,+N, 
|Zr,ZrN, 



14-18 



Sc,Ti, TiN,+N, 
|Zr, ZrN,+N,Ti, 
ITiN 




18 


CruiaB THxaHa 


30 


28-32 


Sc,Ti,TiN, 
+N, 

ZrN,TiN,Zr,+N; 

Ti,ZrN, 

TiN+Ar 


19 


CruiaB THTaHa 


42 


16-20 


Cr,Cr3C2,ZrC+C 
,Zr,ZrC,+C,ZrC, 
Cr3C2,ZrC 


20 


CruiaB THTana 


56 


14-18 


Y,Ti,TiC, 
+C,Ti, 

ZrC,+C,ZrC,+C, 

TiC,+C, 

ZrC, 

TiC+C,ZiC, 
TiC,ZrC 


21 


CruiaB THTaHa 


36 


14-20 


Y,Zr,ZrC,+C,Zr, 
TiC,+C,Ti, 
TiC,+C,Zr, 
ZrC 



npHMCHaHHe: + C, +N, +Ar - HMruiaHxauH^ hohob yrjiepojia, hjih asoxa, hjih 
aproHa cooxBexcxBCHHO, cjioh HanocHx b yKaaaHHOM nopH^Ke HecKOJibKO pa3. 
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3p03HOHHa>I CTOHKOCTb KOMnjICKCHblX MHOrOCJIOHHblX nOKpblTHH, nojiyHCHHbrx no 

3aHBn«eM0My cnoco6y h3 qHpKOHH^, THxaHa h lix HHipHzioB npH HcnbixaHHH 
KOMnpeccopHbix /lonaroK h3 cnjiaea THna Ti-6AL-4V c HMnjiaHTauneH hohob asora, no 
cpaBHCHHio CO CTOHKOCTBK) JionaTOK 6e3 noKpuTHii noKasana na pHc.4 h pHC 5. Ycjiobh), 
HcnMTaHHH yKasaaw na pHcyHKax. 

H3HOCOCTOHKOCTb nOKpBITHH, HMeiOmHX OflHHaKOBOe KOJlHHeCKTBO CJIOCB H 

TOJimHHy 12-16 MK, HOflBeprHyTBix H He HOflBeprHyrBix hohhoh HMnjiaHxauHH asoxoM 
HJiH yrjiepoflOM npHBeaeHti HHJKe. 

1. CnjiBB BT8( cnjiaB Ti-6Al-3.5Mo-0.5Zr) 6e3 noKptiriw =1,0 

2. noKpbiTHe Ha cnjiaae BT8 - Sc-Ti-TiN-Zr-ZrN = 0.12 

3. noKpbirae Ha cnjiase BT8^ Sc-Cr-Cr2C3-Zr-ZrC = 0.26 

4. noKpbiTHe Ha cnjiaBe BT8- Sc-Ti-TiN+N-Zr-ZrN+N = 0.014 

5. noKpbirae Ha cnjiaBe BT8-Sc-Cr-Cr2C3+C-Zr-ZrC+C = 0.037 

• VcjioEHg HcnbiraHHH: 

• CKopocTb B03ziymHo-a6pa3HBHoro noTOKa- 120M/ceK, 

• TCMnepaxypa HcnbiranHH - KOMHaxHaH, 

• a6pa3HB -KBapueBWH necoK 4)paK^HH 1 Omkm, 

• KOJiHHecxBO a6pa3HBa- 1 0 kf 

• yroji axaKH 20 rpaaycoB. 

• BapHam-bi 4 h 5 c HMnjiaHxauHCH cooxBexcxBCHHO a30X0M h yrjiepoflOM. 
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Koppo3HOHHbie HcnbiraHH^ . CxajibHtie h THxaHOBbie jionaxKH 6e3 noKpbixHH h c 
MHorocjiOHHbiM noRpbiTHCM HO 3a^BJi5ieMOMy cnoco6y 6biJiH noABeprHyxbi HcnbixaHHHM 

Ha K0pp03HK) CJie^yiOmHM MCTOAOM. 

THxaHOBbie jionaxKH 6buiH Harpexbi npH 300 rpaAycax L|,ejTbCH^i, a jionaxKw h3 
Hep^aBeiomeH cxajiH npH 420 rpa^ycax b Kaiviepe b xeneHHe 1 naca. 3axeM jionaxKH 6buiH 
oxjia>icaeHbi B 3% pacxBope xjiopHzia naxpHH, Bbmep>KaHbi bo BJia^CHofl Kaivtepe b xeneHMe 
23 HacoB, H UHKJi 6bLn noBxopcH 10 pa3. LJ^ejibio 3xhx HcnbixaHHH 6buio cMozieJiHpoBaxb 
pa6oxy nonaxoK b xeneHHC 2 jiex b ycjioBH^ix xponHHecKoro MopcKoro KJiHMaxa. OueHKa 
conpoxHBjicHH^ Kopp03HH npoH3BOAHJiacb BHsyajibHbiM ocMOxpoM JionaxoK nocjie 
Ka^oro UHKJia h nyxcM onptjxcjiQHuz H3MeHeHH3i Maccbi bo speivia h nocjie 

K0pp03H0HHbIX HCnblXaHHH. 

Pesyjibxaxbi noKa3ajiH, hxo HcnoKpbixbie nonaxKH hmcjih cpejiHee H3MeHeHHe 
Maccbi B 1,3 t/m, b oxjihhhc ox noKpbixbix JionaxoK, Koxopbie He hmcjih Koppo3HH no 
BHsyajibHOH outcHKe, a xaK^e HSMCHeHHH Maccbi. 

HcnbixaHHH na Koppo3Hio xaioKe npoBOj^HJiHCb b KJiHMaxHnecKOH Kaiviepe npn 
xeMnepaxype 35'^C b napax 3 % pacxBOpa nonapeHHOH conn b xeneHHe 3 cyxoK ^Jm 
oueHKH Koppo3HOHHbix noBpe^eHHH Ha nHXXHHroByio Kopposmo Ha nepe jionaxKH 

(HMHXaiXHK CXOHHOHHOH K0pp03HH), flaHHblC yCpeflHHJIHCb HO 8 jionaxKaM H ^pHBe/^eHbI 

HH^e; 

1 . JIonaxKH 6e3 noKpbixH^ - 6oJiee 20 oHxxHHroB Ha nepe, 

2. JIonaxKH c cepnitHbiM noKpbiXHCM HHxpHAa XHxana - 9-12 nHXXHHroB, 

3. JIonaxKH c MHorocjiOHHbiM noKpbixHeM c HMnnaHxauHen aproHOM no 
HacxoHiuen saaBKC -1-3 nHXXHnra, 

npoBez^eHHbie HcnbixanHH Ha ycxajiocxb jionaxoK c npennoHXHxe/ibHbiMH 
noKpbixHHMH H JionaxoK 6e3 noKpbixHH noKasajiH, hxo ycxajiocxHa^ npoHHocxb jionaxoK 
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nocjie HaHeccHHa noKpbiTHH npaKTHHecKH He HSMenweTca, ocxacTca Ha bbicokom ypoBne 
H o6ecneHHBaeT Heo6xoOTMyio ;iojiroBeHHocTb fleraJiH (pHC.6 ). Vcjiobhh HcnbixanHH 
JionaroK na ycxajiocTHyio npoHHocxb cooxsexcxBOBajiH peajibHbiM napaMexpaiw npH 
3KcnjiyaxauHH asHa^iBHraxejieH. 

nocjie npoeefleHHfl KOMnjicKca Jia6opaxopHbix HcnbixaHHH 6bUTH BbinojiHeHbi 
HcnbixaHHa na naxypHbix asHraxejiax c BGpocoM aGpasHBa c pasMepainH nacxHu 100- 
200mk h KOJiHHecxBOM l,2Kr/Hac. 3xh HcnwxaHHa xaiOKe noKaaajiH cyuiecxBenHoe 
noBbinieHHe 3po3H0HH0H cxoiiKocxH jionaxoK nanpaBnaiomero annapaxa h poxopa 
KOMnpeccopa aBHa^^BHraxejM b jkccxkhx ycnoBHJix no cpaBHCHHio c HenoKpbixbiMH 
TOnaxKaMH. BHeuiHHH Bna h xapaKxep noBpe^eHHH noBepxHocxH noKasaH na pac. 7. 
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Oopwyjia H3o6peTeHHfl 

1 . Cnocoe HaaeceHH. hshococtohkhx noKpBiTHH h noBsimeHH. zto^iroBCHHocTH j^crane^, 
BiaiK>HaiomHH HOHHyK> oHHCTKy noBepxHocTH, HaHeccHHe Me^co;,ep>Kamero 
noKpBiTH^ Ha no^o>KKy KaxoiiHsiM pacnsmeHHeM a pa3p«;^e HHepxHoro rasa npn 
oflHOBpeMCHHoft 6oM6ap,tHpoBKe no;uio)KKH nyHKOM hohob HHepxHoro rasa, 

o™aK>mHHC« TCM, HTO nOKpsiTMe HaHOC«T He MCHee, HCM WCnOHHSIM. TO;imHHBI 

cnoeB HaxozuiTc^ b cooxHomenHH (0,02-5,0):(0,04-10):(0,l-12,5) mk, npHMCM, 
nepBBiH MHKpoc^H HOiiyMaioT B paspH^^e Hefiipa^iBHoro raaa h3 CKaa^H^, h^h HnpH«, 
HiiH pe;xK03eMe;TBHBix Mexa^oB, o«Horo h;ih cmcch nepexoziHBrx Mexa^oB IVA- 
VIA rpynn, BxopoH cnoH ocayKj^^nncu b cmcch HeHipaiiBHoro h peaKUHOHHBix rasoB, 
3THX Ke MCTasuioB, H xpexHH cnoa - oca^KaeHHeM b cMecH HCHipa^TSHBix h 
peaKUHOHHBix rasoB " hhxpp^ob, hhh KapGn^ioB, h^th 6opHi,OB, h.ih hx CMecen 
yKasaHHBix MexajuioB, npnneM o^hh h;ih necKOiiBKo c;ioeB no«BepraK,x hohhoh 
HMrnianxayHH aproHOM, asoxoM, yr;iepo;,OM h;ih 6opoM b npo«ecce ocan^eHPw, h;ih 
noc^e OKOHHaHH. npoaecca oca^^aeHH., a Henocpe;,cxBeHHo nociie HaneceHH;, 
noKpBiTHa npoBozwx BH5poo6pa6oxKy MHKpomapHKaMH. 

2. Cnocoe no n.l, ox^HaioutHHCH xeM, hto na no;uio)KKy Hanoc^x MHKpoc;ioH h3 
CKaHiiHa, httph;!, hjih pe^iKoseMejiBHBix MexajuioB xojimHHOH 0,02-0,08 mk. 

3. Cnoco6 no n. 1 ,oxnHMaK)u;HHc« xcm, hxo KonnnecxBO c^ioeB BBi6Hpaiox m MHo^ecxBa 
3-500, npeHMymecxBCHHO 3-24, a xo;imHHa nepBBix rpcx cnocB Haxo;,HXCH b 
cooxHouieHHH 1,0:2,0:2,5. 

4. Cnoco6 no n. 1, oxiinnaiomHHC,, xeM, hxo (l^opMHpoBaHHe c;ioeB 2 h 3 o6ecneHHBaiox 
cooxHomeHHeM napuHa^BHBrx ;zaB.,eHHH peaKUHOHHBix ra30B b itHana30He (0,005- 
0,2:0,0 1 -7,0)xl0-'na. 




5. Cnoco6 no n. 1, OTjiHHaioiuHHCfl tcm, hto HOHHyio HMnjiaHTaumo npoBojiHT HonaMH 
HCHTpantHoro rasa, hjih asoxa, hjth yrjiepojxa, hjih 6opa npw ycKopHiomHx 
HanpH^eHHHX 10-50 kB, jxo33x o6jiyHeHH^ lO'^^-lO*^ hoh/cm ^ h 3HeprHeH hohob 
5x10 ^-1x10 Sb, 

6. Cnoco6 no n 1, oxnHHaiomHHCH tcm, hto BH6poo6pa6oTKy MHKpomapHKaMH 
ZlHaMcxpoM 0,5- 5 mm npH aMrniHTy^e BH5paaHH 2-8 mm npoBo;iJiT ne nosAHee, hcm 
Hepe3 10-30 mhh nocjie OKOHHanH^ npouecca HaHeceHM noKpbiXHH. 

7. Cnoco6 no n.l, oxjiHHaiomHHCH tcm, hto b KanecTBe peaKUHOHHbix raapB HcnojibsyiOT 
asoT, MexaH, OT6opaH, hjih hx cmcch c HeftTpantHbiM rasoM, hjih Me^y co6oh. 




Phc. 1 MHKpocrpyKTypa HSHOCocTOHKoro noKpfciraa na JionaxKe 
aBHaflBHrarejM h3 cnjiasa raxaHa, x 500 x 2 



100 




20, rpafl. 

Phc. 2 





Bee nonamKu, a 


Vhoc Macchi nonairiKU, Ma 


CyMMapHbtu ynoc. Ma 


N9 ucn 


Mecca 
a6pa3uea, 

8 


Be3 
noKpbifnufi 


C 

noKpbimueM 


Ge3 
noKphimufi 


C 

noKpbtmueM 


Ee3 
noKpbimup 


C 

noKpbimueM 


0 


0 
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0 


0 


0 


0 
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25,92766 


26,68604 
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0,02 


7,01 


0,02 
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26,68412 
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1,92 


17,07 


1,94 
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2,88 
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61,76 


3,4 
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25,85201 


26,68203 
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47,33 
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149,98 
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25,74019 


26,6761 


16,26 


1,51 


194,48 


9,96 
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16500 


25,72354 


26,67494 


16,65 


1.16 


211,13 


11,12 



CpaBHumejihHoe 3po3UOHHoe ucnumanue nonamoH HOMnpeccopa rff\ no 

"ynocy Maccbi" 
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ycjioBH^ HcnbiraHH^: 



CKopocTb noTOKa 


212 m/c 


TeMneparypa B03Ayxa 


20"C 


A6pa3HBHbiH MaxepHaji 


KpeMHHeBbiH necoK, 
OcHOBHan 4)paKUHH IOmkm 


Vron axaKH 


20" K CpeflHCH JIHHHH XOpAbI 



Phc. 4 







Xc 


ypda 


M3HOC XOpdbf, MM 


C/M. U3HOC XOpdbl, MM 
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CpasHumenbHoe 3po3UOHHO0 ucnumaHue nonamoK KOMnpeccopa fT^ 

no U3Hocy xopdbi 




yCJIOBHH HCnblTaHHH: 



CKopocTfa noTOKa 


212 m/c 


TcMnepaxypa B03;tvxa 


20"C 


A6pa3HBHbiH MaxepHaji 


KpeMHHeBbiH necoK, 
OcHOBHa^? (j)paKun« IOmkm 


Yroji araKH 


20 K CpeflHCH JIHHHH XOPAbI 



Phc. 5 




BjiiwHHe noKpbiTH5i Ha ycTajTOCTHyio npo^HocTb o6pa3^0B MaxepHajia 

JionaxoK njl 



IN 718 @ 800«F, A = 1.0 (R = 0) 




Phc. 6a 



MKH^C23C-14/ 34 
MKH F 02B -77/02,04 

PEOEPAT 

Cnoco6 HaneceHHA h3hococtohkhx noKpbiTHH m noBbiuieHHfl iiojiroeeHHOCTH 

Aerajiefl. 

H3o6peTeHHe othochtch k o6jiacTH MCTajiJiyprHH h MarnHHOCxpoerow, a hmchho k 
pa3pa6oTKe cnoco6a noBbmieHHH flOJiroBCHHOCTH h Ha^e^KHocTH flexajiefl MauiHH nyreivi 
HaneceHH^ noKpBixHH na pa6oHHe noBcpxHocxH ^xexajiefi, npeHMymecxBCHHO jionaxoK 
KOMnpeccopoB rasoBbix xyp6iiH h hx nocneAyiomeH o5pa6oxKH. 

CymHOcxb npezinojiaraeMoro H3o6pexeHmi cocxohx b HaHeceaHH ycxoHHHBoro k 
3po3HH H Koppo3HH noKpbixHH Ha MexajiJiHHecKOH z^exaJIH, cocxoHmero H3 MHOHCeCXBa 

MHKpOCJTOeB, r^e KaKflblH H3 3XHX CJIOeB COCXOHX H3 OAHOrO HJIH HCCKOJIbKHX 3JieMeHX0B 

rpynnbi nepexo/iHbix MexajuioB, xBcpzibix pacxBOpoB hjih 4)a3 BHCApeHiw Ha hx ochobc, h 
rjxe ojxKH HJIH HecKOJibKO cnoeB nojciBepraioxcH hohhoh HMnjianxauHH 

BbIC0K03HepreXHHeCKHX HCMexaJUTHHeCKHX HOHOB, flJIH XOrO, HX06bI BbI3BaXb H3MeHeHH^ B 

cxpyKxype h cocxaBe ocaKflCHHoro cjiok. ITocjie HaneceHH^ noKpbixHH npoBOjiHXCH 
;^o^oJIHHxeJIbHa^^ BH6poo6pa6oKa noBepxHocxn AexajiH MHKpouiapHKaMH. 

Cnoco6 o6ecneHHBaex cos^aHHe noKpbiXHH c bbicokhm conpoxHBJieHHeM H3Hocy, 
Koppo3HH H coxpaHCHHC Ha ziocxaxoHHOM ypoBHC ycxajiocxHbix cbohcxb ixexajiCH, 
npeHMymecxBCHHO jionaxoK KOMnpeccopoB ra30Bbix xyp6HH. 



